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CLAIMS 
[Claim(s)] 

[Claim 1] (A) At least polybutyrene terephthalate resin, a kind of resin chosen from (B) 
polycarbonate resin (B-1) and polyethylene terephthalate resin (B-2), and the resin 
composition thing for gas assistant injection molding which consists of bulking agents (C). 
[Claim 2] (A) The resin composition thing for gas assistant injection molding according to claim 
1 which contains at least a kind of resin 5 chosen from (B) polycarbonate resin (B-1) and 
polyethylene terephthalate resin (B-2) - 100 weight parts to a polybutyrene-terephthalate-resin 
100 weight part. 

[Claim 3] The resin composition thing for gas assistant injection molding according to claim 1 
or 2 which is copolymerization resin with which polybutyrene terephthalate resin (A) contains a 
comonomer unit. 

[Claim 4] Claim 1 whose polybutyrene terephthalate resin (A) is copolymerization resin 
containing 5 - 40mol% of a comonomer unit - the resin composition thing for gas assistant 
injection molding given in one clause of three. 

[Claim 5] Claim 1 which is copolymerization resin with which polybutyrene terephthalate resin 
(A) contains isophthal acid residue and/or an alkylene glycol residue as a comonomer unit - 
the resin composition thing for gas assistant injection molding given in one clause of four. 
[Claim 6] Claim 1 which is copolymerization resin with which polyethylene terephthalate resin 
(B-2) contains a comonomer unit - the resin composition thing for gas assistant injection 
molding given in one clause of five. 

[Claim 7] A bulking agent (C) consists of a fibrous filler (C-1) and/or a non-fibrous filler (C-2). 
the fibrous filler (C-1) was chosen from glass fiber and carbon fiber - [ it is a kind at least and ] 
a non-fibrous filler (C-2) - an average of 1 - Claim 1 which was chosen from the shape of a 
powder or tabular bulking agent not more than order particle diameter 20micrometer and which 
is a kind at least - the resin composition thing for gas assistant injection molding given in one 
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clause of six. 

[Claim 8] Claim 1 as which the non-fibrous filler (C-2) was chosen from a glass bead, a milled 
fiber, a talc, mica, and kaolin and which is a kind at least - the resin composition thing for gas 
assistant injection molding given in one clause of seven. 

[Claim 9] (A) Claim 1 which contains a bulking agent (C) 5 - 80 weight parts to a polybutyrene- 
terephthalate-resin (A) 100 weight part - the resin composition thing for gas assistant injection 
molding given in one clause of eight. 

[Claim 10] (A) Claim 1 which contains a bulking agent (C) 10 - 40 weight parts to a 
polybutyrene-terephthalate-resin (A) 100 weight part - the resin composition thing for gas 
assistant injection molding given in one clause of nine. 

[Claim 11] Furthermore, Claim 1 containing (D) phosphorus system compound - the resin 
composition thing for gas assistant injection molding given in one clause of ten. 
[Claim 12] (A) Claim 1 which contains (D) phosphorus system compound 0.01 - 5 weight parts 
to a polybutyrene-terephthalate-resin 100 weight part - the resin composition thing for gas 
assistant injection molding given in one clause of 1 1 . 

[Claim 13] How to fabricate the mold goods which carry out gas assistant injection molding to 
the clause of Claim 1 - either of 12 using the resin composition thing of a description, and have 
a hollow part. 

[Claim 14] The blow molding article which consisted of Claim 1 - a resin composition thing 
given in one clause of 12, and was fabricated by the gas assistant molding method. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001) 

[Field of the Invention] This invention relates to the gas assistant injection-molding method and 
mold goods using the resin composition thing for gas assistant injection molding (GAI shaping 
is only called hereafter) which gives the stable moldability, the outstanding appearance,. and a 
uniform thick blow molding article, and this resin composition thing. 
[0002] 

[Description of the Prior Art] [ shaping ] while GAI shaping carries out injection restoration of 
the melting resin into metal pattern KYABITEI It is the shaping method which pours in 
pressurization gas, such as nitrogen, into melting resin in metal pattern KYABITEI, and forms a 
hollow part in mold goods with the needle arranged at some nozzle metallurgy types prepared 
at the tip of an injection machine after the completion of injection restoration in the middle of 
the injection. This GAI molding method is molding technique which attracts attention especially 
these days from the feature of neither a surface sink (sink mark) nor **** occurring, but being 
able to manufacture mold goods that it is lightweight and inexpensive moreover. 
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[0003] Moreover, the demand of GAI mold goods which has characteristics, such as 
mechanical hardness, a heat-resisting property, and chemical resistance, is increasing, and 
the case where GAI shaping-ization of crystalline thermoplastics (engineering plastics) is 
required has arisen in recent years. Since it has high mechanical hardness and a high heat- 
resisting property especially, GAI shaping of the polybutyrene terephthalate resin strengthened 
with the inorganic bulking agent is expected. 

[0004] Since [ however, ] it is high crystallinity when GAI shaping of the polybutyrene 
terephthalate resin strengthened with the inorganic bulking agent is carried out It is not only 
easy to produce multiplex crease-like poor surface appearance, thickness deviation, etc. of a 
HEJITESHON mark and ********** etc. in mold goods, but in connection with flow modification 
of melting resin in front of gas injection, an inorganic bulking agent looms in the surface of a 
blow molding article, and it reduces appearance characteristics. Furthermore, a gas leak arises 
from a thin-walled part, and a homogeneous high blow molding article may not be obtained. 
[0005] In addition, giving thermal stability to a polyalkylene terephthalate resin is indicated by 
JP,S58-91761,A by addition of bis(alkylphenyl) pentaerythritol diphosphite. The resin 
composition thing which added bis(2, 6-G t-butyl 4-alkylphenyl) PENTAE list reel diphosphite 
to the synthetic resin is indicated by JP,S56-152863,A. furthermore, [ JP,S63-265949,A ] The 
resin composition thing which added bis(2, 6-G t-butyl 4-alkylphenyl) PENTAE list reel 
diphosphite is indicated to the polymer blend which consisted of polyester resin (polybutyrene 
terephthalate resin etc.) and polycarbonate resin. However, reference is not made at all by 
these articles about GAI shaping. 
[0006] 

[Problem to be solved by the invention] Therefore, there is the purpose of this invention in 
providing acquiring a uniform blow molding object with little thickness deviation with a GAI 
molding method with a useful resin composition thing and the shaping method while a bulking 
agent looms, and it is poor and has good surface appearance. There are other purposes of this 
invention in providing manufacturing efficiently homogeneity, mechanical hardness, and a 
heat-resistant high blow molding object with a useful resin composition thing and the shaping 
method, utilizing the advantage of a GAI molding method for the maximum. The purpose of 
further others of this invention is excellent in surface appearance characteristics (surface 
homogeneity), and there is in offering a uniform blow molding article. 
[0007] 

[Means for solving problem] In order to attain said purpose, as a result of inquiring 
wholeheartedly, when a specific polybutyrene-terephthalate-resin constituent material 
containing a bulking agent was used, this invention persons find out that it is very suitable to 
obtain good surface appearance and uniform thick GAI mold goods, and came to complete this 
invention. That is, the resin composition thing for gas assistant injection molding of this 
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invention consists of (A) polybutyrene terephthalate resin, (B) polycarbonate resin (B-1) and/or 
polyethylene terephthalate resin (B-2), and a (C) bulking agent. (A) The rate of a component 
and the (B) component is (B)/(A) =5/100 -100/100 (weight part) grade. (A) Polybutyrene 
terephthalate resin and polyethylene terephthalate resin (B-2) may be copolymerization resin 
which has a comonomer unit. (A) The rate of a component and the (C) component is (C)/(A) 
=5/100 -80/100 (weight part) grade. In order to raise shaping stability, the resin composition 
thing may contain (D) phosphorus system compound if needed further. The blow molding 
article which carried out gas assistant injection molding using said resin composition thing, and 
consisted of a method of fabricating the mold goods which have a hollow part, and said resin 
composition thing, and was fabricated by the gas assistant molding method is also contained 
in this invention. 
[0008] 

[Mode for carrying out the invention] Below, the composition component of the resin 
composition thing of this invention is explained in detail. 

[(A) Polybutyrene terephthalate resin] [ polybutyrene terephthalate resin / (PBT resin) / which is 
basic resin of the resin composition thing of this invention / (A) ] The dicarboxylic acid 
component which contains terephthalic acid or its ester formation derivatives (lower alcohol 
ester etc.) at least, It is polybutylene terephthalate system resin obtained by carrying out the 
polycondensation of the glycol component which contains alkylene glycol (1, 4-butanediol) or 
its ester formation derivative of a carbon number 4 at least. PBT resin - not only gay PBT 
resin but a butylene terephthalate unit - more than 60 mol % (especially 75-95mol % about) -- 
you may be the copolymer (copolymerization PBT resin) to contain. 

[0009] In copolymerization PBT resin, as dicarboxylic acid components other than terephthalic 
acid and its ester formation derivative (comonomer component) For example, an aromatic- 
dicarboxylic-acid component (C6-12 aryl dicarboxylic acid, such as isophthalic acid, phthalic 
acid, naphtha range carvone, and diphenyl ether dicarboxylic acid etc.), Aliphatic series 
dicarboxylic acid components (C5-10 cycloalkyl dicarboxylic acid, such as C4-16 alkyl 
dicarboxylic acid, such as succinic acid, adipic acid, azelaic acid, and sebacic acid, and 
cyclohexane dicarboxylic acid etc.) or those ester formation nature derivatives can be 
illustrated. These dicarboxylic acid components are independent, or they can be used, 
combining them two or more sorts. An aromatic-dicarboxylic-acid component (especially C6-10 
aryl dicarboxylic acid, such as isophthalic acid) and an aliphatic series dicarboxylic acid 
component (especially C6-12 alkyl dicarboxylic acid, such as adipic acid, azelaic acid, and 
sebacic acid) are contained in a desirable dicarboxylic acid component (comonomer 
component). 

[0010] As glycol components other than 1 and 4-butanediol (comonomer component) for 
example, aliphatic series diol component [(ethylene glycol --), for example, alkylene glycol 
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Propylene glycol, trimethylene glycol, 1, 3-butylene glycol, C2 -10 alkylene glycol, such as 
hexamethylene glycol, neopentyl glycol, 1 , and 3-octanediol, Polyoxy C2-4, such as diethylene 
glycol, triethylene glycol, and dipropylene glycol Alkylene glycol etc., ], such as alicyclic diols, 
such as cyclohexane dimethanol and hydrogenation bisphenol A, Aromatic alcohol, such as 
aromatic series diol component [bisphenol A, 4, and 4'-dihydroxy biphenyl, C2-4 of bisphenol 
A] or those ester formation nature derivatives, such as alkylene oxide adducts (for example, 
2mol of ethyleneoxide adduct of bisphenol A, 3mol of propylene oxide adduct of bisphenol A, 
etc.), etc. are mentioned. It is independent, or they can be used, combining two or more sorts 
of these glycol components. An aliphatic series diol component (it is C2-6 especially alicyclic 
diols, such as polyoxy C2-3 alkylene glycol, such as alkylene glycol and diethylene glycol, and 
cyclohexane dimethanol) is contained in a desirable glycol component (comonomer 
component). 

[001 1] Each of gay PBT resin generated according to the polycondensation which uses said 
compound as a monomer component, or copolymerization PBT resin can be used as a (A) 
component of this invention. Gay PBT resin and copolymerization PBT resin are independent 
respectively, or two or more kinds can use them, mixing. Moreover, concomitant use with 
denaturation PBT resin (gay PBT resin) and copolymerization PBT resin is also useful at last. 
[0012] Desirable PBT resin is copolymerization PBT resin (denaturation PBT resin) containing 
a comonomer unit, in copolymerization PBT resin - the content of a comonomer unit - 5- 
40mol % - it can choose from the range of about 10-30 mol % preferably, and is usually about 
5-25 mol %. When such copolymerization PBT resin was used and resin is injected using GAI 
shaping, there is little flow modification before gas injection, good appearance is formed and 
there is also little thickness deviation of a blow molding object. [ furthermore, the comonomer 
unit of copolymerization PBT resin ] it was chosen from the aromatic-dicarboxylic-acid residue 
(especially at least isophthal acid residue) and the residue (it is C2-10 alkylene-glycol residue 
and polyoxy C2-3 especially at least alkylene glycol residue) of an aliphatic series diol 
component - it is a kind at least. As PBT resin, the thermoplastic branching PBT resin which 
belongs under the category of copolymerization PBT resin can also be used. Branching PBT 
resin is polyester resin which makes a subject what is called polybutylene terephthalate or a 
butylehe terephthalate monomer, and has branching structure by a reaction with a 
polyfunctional compound. As a polyfunctional compound, aromatic series multivalent 
carboxylic acid components (trimesic acid, trimellitic acid, pyromellitic acid, these alcoholic 
ester, etc.) and polyol ingredients (glycerol, trimethylolethane, trimethylol propane, 
pentaerythritol, etc.) can be illustrated. 

[0013] The intrinsic viscosity of PBT resin uses o-KURORU phenol as a solvent, and is about 
0.7-1.0 dl/g 0.7 to 1 .5 dl/g especially preferably 0.6 to 2 dl/g in 0.5 weight % of concentration, 
and 25 degrees C. 
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[0014] The 1st special feature of this invention is at the point which combines at least a kind of 
resin (B) chosen from said PBT resin (A), and polycarbonate resin (B-1) and polyethylene 
terephthalate resin (B-2). By being independent, or combining this specific resin (B), and 
carrying out addition combination at (A) PBT resin, even if there are few HEJITESHON marks 
of the shape of a multiplex crease of GAI mold goods and they use together with a bulking 
agent (C), it is possible to raise the appearance of a Plastic solid. Since especially 
polycarbonate resin is amorphism nature, crystallization velocity is lowered to PBT resin by 
carrying out addition combination, flow modification of resin in front of gas injection is 
controlled sharply, and the Plastic solid of the outstanding surface appearance is easy to be 
acquired, and it can also raise metal pattern transcription nature. Moreover, since 
polycarbonate resin's own contraction is small, the surface sink phenomenon of mold goods 
can also be controlled. 

[0015] [Polycarbonate resin (B-1)] [ polycarbonate resin (B-1) ] Solvent method (that is, under 
existence of a well-known acid acceptor and a regulator in solvents, such as a methylene 
chloride) It can manufacture by the reaction of dihydric phenol and a carbonate precursor like 
carbonyl chloride, and an ester exchange reaction (reaction of dihydric phenol and a carbonate 
precursor like diphenyl cart NETO). 

[0016] As dihydric phenol, for example Hydroquinone, 4, and 4'-dihydroxydiphenyl, Bis(4- 
hydroxyphenyl) C1 -10 alkane, bis(4-hydroxyphenyl) C3 -10 cycloalkane, Bis(4-hydroxyphenyl) 
sulfide, bis(4-hydroxyphenyl) sulfone, bisphenol, such as bis(4-hydroxy phenyl) sulfoxide and 
bis(4-hydfoxyphenyl) ether, or those substitution product [- for example, ], such as a low- 
grade alkylation object corresponding to halogenation bisphenol, such as bis(3, 5-dibromo 4- 
hydroxyphenyl) propane and bis(3, 5-dichloro 4-hydroxyphenyl) propane, and these 
halogenation objects, etc. can be illustrated. These dihydric phenol may be independent, or it 
can be used, combining it two or more sorts, and polycarbonate resin may be a homopolymer 
using single dihydric phenol, or a copolymer using two or more sorts of dihydric phenol. 
[0017] Suitable dihydric phenol is bis(4-hydroxyphenyl) C1-8. It is bisphenol, especially 2 and 
2-bis(4-hydroxyphenyl) propane, i.e., bisphenol A, such as alkane. In addition, polycarbonate 
resin (B-1) may be gay polycarbonate resin and copolymerization polycarbonate resin which 
are obtained by replacing some or all of bisphenol A by other dihydric phenol. 
[0018] Polyfunctional aromatic series phenols may be used for the polycarbonate resin 
furthermore used by this invention with dihydric phenol, and it may be a carbonate precursor 
and thermoplastic random branching polycarbonate resin made to react. 
[0019] Although the viscosity in particular of the polycarbonate resin used here is not limited 
and any may be used for it, its polycarbonate resin of high flowability is good to appearance. 
[0020] [Polyethylene terephthalate resin (B-2)] Polyethylene terephthalate resin (PET resin) (B- 
2) as well as polycarbonate resin (B-1) is used suitably. The dicarboxylic acid component 
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which contains terephthalic acid or its ester formation derivative at least with PET resin, It is 
polyethylene terephthalate system resin obtained by carrying out the polycondensation 
reaction of the glycol component which contains alkylene glycol (ethylene glycol) or its ester 
formation derivative of a carbon number 2 at least, not only gay PET resin but an ethylene 
terephthalate unit - more than 60 mol % (especially 75-95mol % about) -- you may be the 
copolymer (copolymerization PET resin) to contain. 

[0021] In copolymerization PET resin, as dicarboxylic acid components other than terephthalic 
acid and its ester formation derivative (comonomer component) For example, an aromatic- 
dicarboxylic-acid component (C6-12 aryl dicarboxylic acid, such as isophthalic acid, phthalic 
acid, naphtha range carvone, and diphenyl ether dicarboxylic acid etc.), An aliphatic series 
dicarboxylic acid component (C5-10 cycloalkyl dicarboxylic acid, such as C4-16 alkyl 
dicarboxylic acid, such as succinic acid, adipic acid, azelaic acid, and sebacic acid, and 
cyclohexane dicarboxylic acid etc.), Aromatic hydroxycarboxylic acid (hydroxy benzoic acid, 
hydroxy naphthoic acid, etc.) or those ester formation nature derivatives can be illustrated. 
These dicarboxylic acid components are independent, or they can be used, combining them 
two or more sorts. An aromatic-dicarboxylic-acid component (especially C6-10 aryl dicarboxylic 
acid, such as isophthalic acid) and an aliphatic series dicarboxylic acid component (especially 
C6-12 alkyl dicarboxylic acid, such as adipic acid, azelaic acid, and sebacic acid) are 
contained in a desirable dicarboxylic acid component (comonomer component). 
[0022] As glycol components other than ethylene glycol (comonomer component) aliphatic 
series diol component [(propylene glycol -), for example, alkylene glycol Trimethylene glycol, 
1, 3-butylene glycol, hexamethylene glycol, C3 -10 alkylene glycol, such as neopentyl glycol, 1, 
and 3-octanediol, Polyoxy C2-4, such as diethylene glycol, triethylene glycol, and dipropylene 
glycol Alkylene glycol etc., ], such as alicyclic diols, such as cyclohexane dimethanol and 
hydrogenation bisphenol A, Aromatic alcohol, such as aromatic series diol component 
[bisphenol A, 4, and 4-dihydroxy biphenyl, C2-4 of bisphenol A] or those ester formation 
nature derivatives, such as alkylene oxide adducts (for example, 2mol of ethyleneoxide adduct 
of bisphenol A, 3mol of propylene oxide adduct of bisphenol A, etc.), etc. are mentioned. It is 
independent, or they can be used, combining two or more sorts of these glycol components. 
An aliphatic series diol component (it is C3-6 especially alicyclic diols, such as polyoxy C2-3 
alkylene glycol, such as alkylene glycol and diethylene glycol, and cyclohexane dimethanol) is 
contained in a desirable glycol component (comonomer component). Gay PET resin and 
copolymerization PET resin are independent respectively, or two or more kinds can use them, 
mixing. 

[0023] Desirable PET resin is copolymerization PET resin (denaturation PET resin) containing 
native gay PET resin and a comonomer unit, in copolymerization PBT resin - the content of a 
comonomer unit - 5-40mol % - it can choose from the range of about 10-30 mol % preferably, 
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and is usually about 5-25 mol %. [ furthermore, the comonomer unit of copolymerization PET 
resin ] it was chosen from the aromatic-dicarboxylic-acid residue (especially at least isophthal 
acid residue) and the residue (it is C3-10 alkylene-glycol residue and polyoxy C2-3 especially 
at least alkylene glycol residue) of an aliphatic series diol component - it is a kind at least. 
Isophthalic acid copolymerization PET resin (isophthalic acid denaturation PET resin) etc. is 
contained in copolymerization PET resin. In addition, as PET resin, thermoplastic PET resin of 
the branching structure acquired using an aromatic series multivalent carboxylic acid 
component and/or a polyol ingredient as well as branching PBT resin is usable. 
[0024] The intrinsic viscosity of PET resin uses alt.chlorophenol as a solvent, and is about 0.7- 
1.1 dl/g 0.65 to 1.3 dl/g especially preferably 0.5 to 2 l/g in 0.5 weight % of concentration, and 
25 degrees C. 

[0025] In this invention, as a (B) component, any of polycarbonate resin (B-1) and polyethylene 
terephthalate resin (B-2) may be used, and both may be used together. [ resin of the both 
sides of polycarbonate resin (B-1) and polyethylene terephthalate resin (B-2) ] Since it both 
excels in GAI moldability, the appearance characteristics of mold goods, homogeneity, etc. 
even if it combines with a bulking agent (C), the kind of (B) component can be properly used 
according to the characteristics for which it asks. For example, when the surface sink and **** 
of a Plastic solid are conspicuous with GAI shaping, polycarbonate resin is desirable, and 
when hydrolysis-proof nature and weatherability are required, polyethylene terephthalate resin 
is desirable. 

[0026] (B) being able to choose the amount of the component used in the range which does 
not spoil GAI moldability etc., for example, receiving a (A) component 100 weight part - a 5 - 
100 weight part (for example, 10-100 weight part) -- desirable --10-75 weight part (for 
example, 15-50 weight part) - it is 10 - 50 weight part grade especially. (B) if it is difficult to 
control the poor surface appearance of a HEJITESHON mark and ********** in connection with 
flow modification of melting resin in front of the gas injection at the time of GAI shaping etc. if 
there is little amount of the component used and there are [ too many ] The increase in a 
molding cycle, the fall of a mold-release characteristic, etc. arise, and it becomes easy to 
produce the problem of GAI shaping. 

[0027] [(C) Bulking agent] The bulking agent as a (C) component is effective in order to acquire 
the GAI blow molding object which functions as a reinforcer or a strengthening agent and has 
machine hardness, high impact strength, and a high heat-resisting property. As the 
aforementioned (C) bulking agent, at least a kind of bulking agent chosen from the fibrous filler 
(C-1) and the non-fibrous filler (C-2) can be used, and both mixture may be used. Moreover, 
although an organic bulking agent can also be used as a bulking agent (C), an inorganic 
bulking agent is usually used. 

[0028] Among bulking agents (C), as a fibrous filler (C-1) for example, glass fiber, an asbestos 
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fiber, carbon fiber, and ceramic fiber (silica alumina fiber -) Inorganic fiber-like substances, 
such as whiskers, metal fibers, etc. (stainless steel, an aluminium, titanium, copper, brass, 
etc.), such as a zirconia fiber, a boron nitride fiber, silicon nitride fiber, a boron fiber, and a 
potassium titanate fiber, are mentioned. A typical fibrous filler is glass fiber or carbon fiber. In 
addition, high-melting point organic matter fibrous materials (polyamide, such as aromatic 
polyamide, a fluororesin, an acrylate resin, etc.) as well as an inorganic fiber-like bulking agent 
can be used. 

[0029] As un-fibrous packing (C-2), for example Carbon black, silica, quartz powder, a glass 
bead, glass powder, and silicate (a calcium silicate and kaolin -) metal oxides (iron oxide -), 
such as a talc, Clay, diatomaceous earth, and UORASUTONAITO Metallic carbonate (calcium 
carbonate, magnesium carbonate, etc.), metal sulfate (calcium sulfate, barium sulfate, etc.), 
Ceramics Sub-Division, and various metal powder (many silicon carbide, silicon nitride, boron 
nitride, etc.), such as titanium oxide, zinc oxide, and alumina, are mentioned. Moreover, the 
particulate matters (for example, polyamide, a fluororesin, a bridge formation acrylate resin, a 
bridge formation amino resin, etc.) of high-melting point resin or bridge formation resin can 
also be used. Moreover, as a tabular bulking agent, mica, a glass flake, various kinds of 
metallic foils, etc. are mentioned among un-fibrous packing (C-2). 

[0030] As a fibrous filler (C-1), glass fiber and carbon fiber are desirable among these bulking 
agents, as a non-fibrous filler (C-2) - an average of 1 - the shape of a powder or tabular 
bulking agent (for example, a glass bead, a milled fiber, a talc, mica, and kaolin) not more than 
order particle diameter 20micrometer (for example, 0.5-15 micrometers, preferably about 1.0- 
10 micrometers) is desirable. 

[0031] these bulking agents are independent ~ or two or more sorts can be used combining 
and you may use it combining said fibrous filler (C-1) and a non-fibrous filler (C-2). The 
combination of a fibrous filler (especially glass fiber or carbon fiber) and a non-fibrous filler 
(especially first [ an average of ] particle diameter the shape of a powder or a tabular bulking 
agent of 20 micrometers or less) is desirable when obtaining the blow molding article which 
has high mechanical hardness and dimensional accuracy especially, and has good 
appearance characteristics. 

[0032] When using these bulking agents, as long as it is required, you may use a convergence 
agent or a finishing agent. As a convergence agent or a finishing agent, functionality 
compounds, such as epoxy compound, an isocyanate system compound, the Silang system 
compound, and a titanate compound, are contained, for example. A surface treatment or 
convergence treatment may be beforehand performed to said bulking agent, and it may add a 
convergence agent or a finishing agent with a bulking agent in the case of material 
preparation. 

[0033] can choose the amount of the bulking agent (C) used in the range which does not spoil 
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the mechanical hardness of a blow molding article, a heat-resisting property, etc., and it 
receives a (A) component 100 weight part - 5 - 80 weight part - desirable --10-50 weight 
part - it is 10 - 40 weight part grade especially. If there is too much amount of the bulking 
agent used, the surface property of mold goods will be reduced, and when too small, it 
becomes impossible to fully improve mechanical hardness, a heat-resisting property, etc. In 
addition, the amount of said convergence agent or the finishing agent used is about 0.05 to 5 
weight % preferably to a bulking agent 10 or less (for example, 0.01 to 10 weight %) weight %. 
[0034] When the resin composition thing and the (C) bulking agent which consisted of an 
aforementioned (A) component and a (B) component are combined, while having the good 
appearance characteristics (surface homogeneity) where the (C) bulking agent comes up and 
which high GAI moldability is not only obtained, but are not The blow molding object which has 
high mechanical hardness and impact strength is acquired. Moreover, it is possible for there to 
be no fall of the surface appearance characteristics by a HEJITESHON mark and **********, 
and to obtain the hollow parts of uniform thickness with little thickness deviation. 
[0035] [Other additives] To the constituent of this invention, you may add the common additive 
added by thermoplastics etc. As an additive, colorants, such as stabilizers (an antioxidant, an 
ultraviolet ray absorbent, light stabilizer, a thermostabilizer, etc.), an antistatic agent, a flame 
retarder, lubricant, a release agent, a color, and a pigment, a plasticizer, etc. can be illustrated, 
for example. Addition of the antioxidant for raising especially a heat-resisting property and 
thermal stability and a release agent is effective. 

[0036] Especially, its effect which inhibits the ester exchange reaction of (A) PBT resin and (B) 
polycarbonate resin is high, and since especially addition of (D) phosphorus system compound 
maintains high thermal stability and controls disassembly of melting resin in front of gas 
injection, it is effective. Therefore, if the resin composition thing containing the phosphorus 
system compound (aforementioned [ D ]) is used, GAI shaping continued and stabilized at the 
long period of time will be attained. (D) As a phosphorus system compound, organic phosphite 
and a phosphoric acid metal salt are mainly suitable. As a compound which has a spiro ring 
etc. among organic phosphite, the following compounds can be illustrated, for example. Dialkyl 
PENTAERISU Trier diphosphite [for example, Jl C2-18 alkyl PENTAERISU Trier diphosphite, 
such as distearyl PENTAERISU Trier diphosphite,] etc., diphenyl PENTAERISU Trier 
diphosphite and bis(alkylation phenyl) PENTAE list reel diphosphite [- for example, A screw 
Bis(JI C1-6 alkylphenyl) PENTAE list reel diphosphite, such as PENTAE list reel diphosphite 
and bis(2, 6-G t-buthylphenyl) PENTAE list reel diphosphite; A screw (2, 4-G t-buthylphenyl) 
PENTAE list reel diphosphite, (2, 6-G t-butyl 4-methylphenyl) ], such as bis(2 and 6-JI C1-6 
alkyl 4-C1-4 alkylphenyl) PENTAE list reel diphosphite, such as bis(2, 6-G t-butyl 4-ethyl 
phenyl) PENTAE list reel diphosphite, tetrakis (phenyl)-4 and 4'-biphenylene phosphite, 
tetrakis (alkylation phenyl)-4, and 4-biphenylene phosphite [- for example, Tetrakis (2, 4-G t- 
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buthylphenyl)-4 and 4'-biphenylene phosphite, Tetrakis Tetrakis (Jl C1-6 alkylphenyl)-4, such 
as (2 and 6-G t-buthylphenyl)-4 and 4'-biphenylene phosphite, 4'-biphenylene phosphite; 
Tetrakis (2, 6-G t-butyl 4-methylphenyl)-4, Tetrakis (2 and 6-JI C1-6 alkyl 4-C1-4 alkylphenyl)- 
4, such as 4-biphenylene phosphite, and 4'-biphenylehe phosphite] etc. can be illustrated. 
[0037] As a phosphoric acid metal salt, phosphoric acid alkali metal salts, such as phosphoric 
acid alkaline earth metal salt, such as the first phosphoric acid calcium and the first phosphoric 
acid magnesium, the first sodium phosphate, and the first potassium phosphate, or those 
hydrates (one hydrate etc.) are mentioned, for example. These phosphorus system 
compounds are independent, or they can be used, combining them two or more sorts. 
[0038] the amount of addition of a phosphorus system compound (D) receives a PBT (resin A) 
100 weight part, for example - 0.01 - 5 weight part - desirable - a 0.01 - 2.0 weight part - it is 
a 0.05 - 0.8 weight part grade more preferably. A phosphorus system compound is not added, 
or when there are few amounts of addition, thermal stability falls by an ester exchange reaction 
as above-mentioned, if the amount of addition exceeds 5 weight parts, the influence of the gas 
of coloring and additive origin will become large, and the grace of the surface appearance of a 
Plastic solid will fall easily. 

[0039] As for said phosphorus system compound (D), it is effective to use together with the 
antioxidant represented by hindered phenols in order to raise thermal stability more. 
Antioxidants may be not only hindered phenols but a phosphorus system, an amine system, a 
sulfur system, a hydroquinone system, and a quinoline system antioxidant. As an antioxidant, 
hindered phenols and a phosphorus system antioxidant are usually used. 
[0040] hindered phenols - a 2, 6-G t-butyl p-cresol;1, 3, 5-bird methyl 2 and 4, and 6-tris (3, 5- 
G t-butyl 4-hydroxybenzyl) benzene;2 and 2-methylene screw (4-methyl 6-t-butylphenol --) A 4 
and 4'-methylene screw (2, 6-G t-butylphenol>, 4 and 4'-butylidenebis C2-10 alkylene diol 
screw [3- (3-methyl 6-t-butylphenol) etc. - [ alkylene bis(t-butylphenol);1 and 6-hexandiol 
screw [3-(3, 5-G t-butyl 4-hydroxyphenyl) propionate] etc. ] Propionate], (3, 5-G t-butyl 4- 
hydroxyphenyl) Glycerol tris [3- (3, 5-G t-butyl 4-hydroxyphenyl) C3-8, such as propionate] 
Alkylene triol screw [3-(3, 5-G t-butyl 4-hydroxyphenyl) propionate]; Pentaerythritol tetrakis [3- 
(3, 5-G t-butyl 4-hydroxyphenyl) C4-8, such as propionate] Alkylene tetra-all screw [3-(3, 5-G t- 
butyl 4-hydroxyphenyl) propionate]; Triethylene glycol screw [3- (3-t-butyl 5-methyl 4- 
hydroxyphenyl) Jl or bird oxy-C2-4, such as propionate] Alkylene diol screw [3-(3, 5-G t-butyl 
4-hydroxyphenyl) propionate];n-octadecyl 3- Propionate, n-octadecyl 3-(4*-hydroxy 3' and 5'-G 
t-butylphenol) propionate, (4' and 5'-G t-butylphenol) Stearyl 2- The propionate which has long 
chain alkyl groups, such as propionate, (t-butylphenol); (3, 5-G t-butyl 4-hydroxy phenol) 
Phosphoric ester, such as distearyl 3 and 5-G t-butyl 4-hydroxybenzyl phosphonate, is 
contained. 

[0041] In a phosphorus system antioxidant, for example Triphenyl phosphite, tris nonyl phenyl 
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phosphite, 2,2-methylene bis(4,6-di-t-butylphenyl)octyl phosphite, 4 and 4'-butylidenebis (3- 
methyl 6-t-buthylphenyl) JITORIDESHIRU phosphite, tris (2, 4-G t-buthylphenyl) phosphite, tris 
(2-t-butyl 4-methylphenyl) phosphite, etc. are contained, these antioxidants -- a kind - or two 
or more sorts can be used together. 

[0042] the content of said antioxidant receives a PBT resin 100 weight part, for example - 0.01 
- 1 weight part - it can choose from the range of a 0.05 - 0.7 weight part (especially 0.05 - 0.5 
weight part grade) preferably. 

[0043] The resin composition thing for GAI of this invention can prepare easily the composition 
component of the equipment generally used as the method of preparation of the conventional 
resin composition thing, and a method, i.e., the resin composition thing of this invention, dry 
type or by carrying out wet blending (especially melting kneading). [ with for example, the 
extruder of one axis which has the method of carrying out specified quantity package mixing of 
the composition component of the constituent of (1) this invention, carrying out dissolution 
kneading with the extruder of one axis or two axes, and obtaining the pellet of the purpose 
presentation, and two or more (2) raw-material entrance slots, or two axes ] After supplying 
resin, a stabilizer, a pigment component, etc. and carrying out melting kneading from the first 
entrance slot, the resin composition thing of this invention can be prepared by the method of 
throwing in a bulking agent etc., carrying out melting kneading from the second raw-material 
entrance slot, and obtaining the pellet of the purpose presentation etc. 
[0044] The process which fuses said resin composition thing and carries out injection 
restoration of the melting resin into metal pattern KYABITEI by the method of this invention, 
The mold goods which have a hollow part by the gas assistant injection-molding method which 
consisted of processes which pour in pressurization gas, such as nitrogen, into melting resin 
with a nozzle or a needle after the injection process of melting resin or injection restoration are 
fabricated. In said injection restoration process, injection restoration of the melting resin is 
carried out in a quantity smaller than a cavity volume according to the volume of the hollow 
part of a Plastic solid. In said injection restoration process, if injection resin 2 is injected 
unevenly and carries out flow modification into metal pattern KYABITEI 1 through a gate 3 as 
shown in drawing 3 , a HEJITESHON mark etc. will generate to mold goods and appearance 
characteristics will be reduced. On the other hand, if the resin composition thing of this 
invention is used, as shown in drawing 2 , injection resin 2 does not carry out flow modification, 
but uniform form injects within metal pattern KYABITEI 1 (the form for example, corresponding 
to a metal pattern cavity injecting), and the form can be held. Therefore, while thickness is 
uniform, a multiplex crease-like HEJITESHON mark and generation of an oil crease can be 
controlled, and the surface is uniform, it excels in appearance characteristics, and the high 
blow molding article of commodity value can be obtained. 

[0045] At the insufflation process after said injection restoration process, as shown in drawing 
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1_ , inert gas is poured in into the melting resin 2 injected from the needle 4 for movable type 
insufflation, melting resin expands and the blow molding article of the form corresponding to 
the metal pattern cavity 1 and size is obtained. By cooling and taking but from a metal pattern 
after an insufflation process, as shown in drawing 1 , the mold goods 6 which have the hollow 
part 5 are obtained. In addition, the GAI shaping can use the well-known making machine for 
GAI conventionally, and can be performed according to the conventional method, for example, 
the injection capacity of melting resin - a metal pattern cavity volume - [ 30 to 80% / you may 
choose from about 50 to 70% of range, and / the injection pressure of gas ] especially It 
responds to the melt viscosity of a resin composition thing etc., for example, is 10-300kg/cm2 
preferably 5-500kg/cm2. You may choose from the range of a grade. 
[0046] This invention is useful although the blow molding object equipped with the 
characteristics of the PBT resin strengthened with the bulking agent is acquired. It is used 
suitably for the internal mechanism parts of the automatic exterior parts in the car for which 
high mechanical hardness, high appearance characteristics, and a weight saving are needed 
especially, an office automation instrument (OA equipment), and electrical household 
appliances and electrical equipment, external covers (housing etc.), etc. 
[0047] 

[Effect of the Invention] In this invention, since PBT resin, polycarbonate resin and/or PET 
resin, and a bulking agent are combined and a phosphorus system compound is added further 
if needed, a bulking agent looms as if flow modification of melting resin in front of gas injection 
can be controlled in GAI shaping, and ** can be controlled. Therefore, a bulking agent comes 
up, it is hard to produce a fall, thickness deviation, etc. of surface appearance characteristics 
by not **** but multiplex crease-like a HEJITESHON mark and **********, and the hollow parts 
which are excellent in surface appearance characteristics (surface homogeneity) and 
homogeneity with high moldability can be obtained. Moreover, homogeneity, mechanical 
hardness and impact strength, and a heat-resistant high blow molding object can be 
manufactured efficiently, utilizing the advantage of a GAI molding method for the maximum, 
even if it uses PBT resin which is a kind of crystalline thermoplastics (engineering plastics). 
[0048] 

[Working example] Although an example explains this invention concretely below, this 
invention is not limited to these. 

As opposed to an example 1 native polybutyrene-terephthalate-resin (A-1) 100 weight part A 
bisphenol A type polycarbonate resin (B-1) 30 weight part, a glass fiber (C-1) 30 weight part, 
Furthermore the tetrakis (2, 4-G t-buthylphenyl)-4 and 4'-biphenylene (phosphite D) 0.30 
weight part was added, it extruded with the biaxial extruder, and the pellet type resin 
composition thing was prepared. The obtained pellet type resin composition thing was fused 
within the cylinder of an injection molding machine, and it blew off in metal pattern KYABITEI. 
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Adjusting the temperature of a cylinder and a metal pattern to 260 degrees C and 80 degrees 
C, respectively, the injection capacity of resin is about 70% of a KYABITEI volume. A metal 
pattern KYABITEI-shaped outline is shown in drawing 1 . 2 seconds after a resin injection, it is 
pressure 100kg/cm2. Compressed nitrogen gas was poured in into injection resin from the 
movable type needle arranged to metal pattern KYABITEI, resin was expanded, and metal 
pattern KYABITEI was made to transfer. Then, the compression pressurization state by gas 
was canceled, the metal pattern was cooled further, and mold goods were taken out. 
[0049] The surface state (HEJITESHON and ******) of the obtained mold goods and the grade 
of thickness deviation were observed, and it evaluated by giving the following mark. 
(1) surface appearance 1 : -- [ a bulking agent carries out surface float appearance, and there 
are not HEJITESHON and ******, and ] although a bulking agent carries out [ appearance ] 
surface float appearance to a good 2:flow end and ****** is seen somewhat 5 which 4:bulking 
agent with which a bulking agent looms and ** is seen although the remains of 
3.HEJITESHON and the remains of an oil crease where appearance is good on the whole are 
seldom seen comes up, and the remains of HEJITESHON and the remains of an oil crease are 
seen, and has not fully carried out metal-pattern transcription: A gas leak arises and 
predetermined form is not acquired. Moreover, (2) thickness deviation 1 as which a bulking 
agent looms in the whole and ** is regarded : It fills up with gas almost uniformly. 4: as which 
about 5mm of thick 3:heavy-gage parts uniform on the whole, about 1mm of thin-walled parts, 
and 2-3 thickness deviation parts are regarded although an about 1mm light-gage part is 
looked at by about 2-3mm uniform thick 2:flow end - there is an extreme light-gage part and 
thickness deviation is remarkable. Or it evaluated also about the characteristics of the following 
of mold goods again that the remains of a gas leak are seen in part. 
[0050] (3) Bend and it is elastic-modulus:ASTM. It measured according to D-790. 
(4) W/N Izod impactive strength: Izod impactive strength with a notch was measured according 
to ASTMD-256. 

[0051] The characteristics of the blow molding article were evaluated like the example 1 except 
making the amount of the polycarbonate resin used of example 2 example 1 into 15 weight 
parts. 

[0052] It replaced with the glass fiber (C-1) 30 weight part of example 3 example 1, and the 
characteristics of the blow molding article were evaluated like the example 1 except carrying 
out concomitant use addition of the glass fiber (C-1) 15 weight part of an example 1 , and the 
talc (C-2) 15 weight part with a particle diameter [ first / an average of ] of 3 micrometers. 
[0053] It replaced with polycarbonate resin of example 4 example 3, and the characteristics of 
the blow molding article were evaluated like the example 3 except using native polyethylene 
terephthalate resin. 

[0054] It replaced with the native polybutyrene terephthalate resin of example 5 example 1 , 
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and the characteristics of the blow molding article were evaluated like the example 1 except 
using the 12 mol % isophthalic acid denaturation polybutylene terephthalate copolymer which 
replaced 12mol% of terephthalic acid with isophthalic acid. 

[0055] It replaced with polycarbonate resin of example 6 example 3, and the characteristics of 
the blow molding article were evaluated like the example 3 except using a 12 mol % 
isophthalic acid denaturation polyethylene terephthalate copolymer. 

[0056] The characteristics of the blow molding article were evaluated like the example 3 except 
making glass fiber of example 7 example 3, and the amount of addition of a talc into the 
amount part of ten, respectively. 

[0057] It replaced with the glass fiber 30 weight part of example 8 example 1 , and the 
characteristics of the blow molding article were evaluated like the example 1 except using a 
talc 20 weight part. 

[0058] The characteristics of the blow molding article were evaluated like the example 1, 
without using comparative example 1 polycarbonate resin. 

[0059] The characteristics of the blow molding article were evaluated like the example 1, 
without adding comparative example 2 glass fiber. 

[0060] The characteristics of the blow molding article were evaluated like the example 3, 
without using comparative example 3 polycarbonate resin. 

[0061] The characteristics of the blow molding article were evaluated like the example 6, 

without using comparative example 4 polycarbonate resin. 

[0062] A result is shown in a table. 

[0063] 

[Table 1] 
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[0064] 
[Table 2] 
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In the example, it excelled in surface appearance characteristics and homogeneity, and the 
blow molding article with high mechanical hardness was obtained so that clearly from a table. 



[Translation done.] 
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